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Abstract 



Disclosed is a method of driving a piezo-electric type ink jet head for jetting inks out of a nozzle by making 
use of a distortion of a piezo-electric element. The driving method includes a first step of driving the piezo- 
electric element so that a meniscus of inks is receded from an initial position of the nozzle to a first position 
within the nozzle, a second step of driving the piezo-electric element so that the meniscus quickly advances 
from the first position to a second position within the nozzle, and a third step of driving the piezo-electric 
element so that the meniscus slowly advances from the second position to the initial position. A particle 
quantity of ink particles is c hange d by changing a movement quantity from the fist position to the second 



position in the second step. 
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h 4 1 Iw^TOJEfflJfi^S 1 — 5 n<^{f-^£$l 

t)&tf£. C/7 KOrt^li, 7!y^^n^ 

h i/v?^^ 4 1 tt, &<Df^<t#^A^^Ki&i: 

[0 10 6] U^^4 2l£«#£*tfcre*«U #JEm 
^5 1 — 5 nlwSBBfc£;h/C^5*-f y^^TU&e 1 
~6nl:ffi^$^ 0 X^7fV^[H]!8 6 l-6nfl 

[0 10 7] ^tvtC <fcoX, 1 — 5 ntt, 

/&3S2 1-2 3j&>?><£>»1\ »^ Ky h£*tfci£ 

[0 10 8] Bl 4*#SLT, JEiCtMfl-TS. P&HI^ 
— fm^-n. 2 try h^ff^X^. 0 — 3(D1E£}$ 
o G ^Lt, ^"COJEm*^5 1 — 5 ndfcJ-LT. 1<5 

OJEm^5 1 — 5 n^tH-f^^ y^^fi^^t. 

[0 10 9] KWf*-- 7 f ^-y4 0t3t'-y 
-^V^y >-^u ;y>Mf-5§-|;:«i: "9. v/7 h i/^ 

X, "yy h l^** 4 1 <Dft?gl)K \s*s*& 4 2lwfg¥ 
£;ft,6 0 U-^^ 4 2 0>«#tt* y^^^lHlK6 40 

1-6 n^M i/^*riStR-r6o 

[0 1 10] ROM 2 011. &W^j&T&±J$& 2 1 — 2 
A^>v<— * 3 0 — 3 2<^>aj2)fis lEib^^O^fttti^ 

^{fccoi&Kte, D/A3y/<-^ 3 o — 3 i <nmti-$- Z> 

D/A=i>s<—2 3 0 — 3 2<DiM^r<Dttit>'fZ>tifr$ 

[01111014 XH W3£oiB2oHffi<0flgte£!S 50 



©«JftO«ftR»**-r. B*Mt6 t7 5: fOj fc-T 

[0112] z(dxo\clx. Pn*jKa?fe^ffl2 1-2 

|c x «-jEH^5 1-5n^ 

»lKS*T,fc^-f y^^HJKe 1—6 ndS«RStbS. 

r*v»cJ:!K ^ffiS^s 1-5 nlc. pgf^-*<f^ 
[0113] 01511 *»W^fS*<ofc«>^i&^IHft 

0KBl'e*>So Hi 3X~7jki,tii><Dbm— <Dh<r> 

[0 114] ^yf ^BEWSR^S 
1 - 5 n (C*TJS UXKJt ^>tv, EIS^- 5 1 — 5 n tcfg 

ffl*fH»*l£ffl«£;h/C. ROM2 0^ 3SS^>mtr 

fig«B2 ii^u*-t-s. Bi^ftJKafejftffl 2 1m d/a 
=3 ^ 3 o t(Dzr-<?m^ia& cxmi£%¥&± 

-FZo ^Lt, 3 3 f*. JStSttfcWflEfca^ 

-^30 (D®E u^/ui: S^IhIK 3 3 <DS^^3S 
irit), *S S»3 30ffi^(i, ItteSSg 
3 6-CiU«S^ #EiiT-5 1 — 5 nlwt±i^^tt^ 0 

[0115] — fWt^*yX/v^ty/t7^^ 

-ri b<Dm^mmt^f)K vi/zry^ytuytm 

h 4 1 tC^XOBEm^^S 1 — 5 n<D\n^ 

D7^fi*|:j:oX, Uv?J** 4 2tr«ftSix6o ^E: L 
X, H^-^^4 llix ^^Si^fa-^^A^fiF^t^ 

[0 116] uv?^^ 4 2ir{Sft«rSixfc«*fi. ^-JEm 

1 — 5 n^««*tLT^^-6^-f yf6-l-6- 
n\cm?)£tvZ> 0 Myf6 - 1 — 6-nd C^ff-^ 

[0 117] ^:tLlCj;oX, #JSEttSR^5 1-5 
[0 1 18] ROM 2 0(1, BRacBl^SSJgafefiKW 2 1 
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[0 119] JBHiafftW v^*»*^B8«(-o 

[0120] ii6it ia«t>f >^ttftoH«ig % a 

1 711 iBffi:ffi«*-?-Xffiatf>B8«ek 01811 ia 10 

?>Bi^0, 02011 *$&mz&z^*y b*<om^m. 0 

2 ill *«I8I-J:6^!x KKttEI»a5»dtH-e*>6 0 
[0 12 1] 01 6 ic^i-J: 5 1^ ifiKfc-Y^ttflW? 

II *#<45o 

[0 12 2] 01 9<0jSj»(^"*-J: 51-. IS. 

ft. ffl*»fi**»<fc5. Kta-cn JEW***? 

9Efflr**s*#<, fc*fc*t>* 

[0123] v^«»a^9E<b*BS 

Bft^-^SrfflS-TSr tfl 4MHa**»**?K ioRO 30 
M2 0tc. *«Ti&a£ 
[0 124] r.^^^ih-r67tJ6. r.C7)^^t]X-(l 0 

t^^^^ll^ K»i«^Ofii|B«:X<bS*6o Hit. 
[0 12 5] Z<D£o\Zl-Z>Zt\z£V ^ 01 9(D^m 

[0 12 6] KHft^-**ffifbi-*wfc/,C< . 40 

HS.-r5^&^, m 2 0 &TJ0 2 1 M^-fo 02OC^ 

-r j: ? iz N Y^^xyh^yKi3i:ii 4i^;x 

yyyhSSi4i:ii *ajK*m*^i 5*s»W(b^r 
^<5 9 iaisfitaisB^i 5(1 -9— ^ ^^■e»j«stL. — 

y Kl 3ifi»Jw»rt'?)ix, Kl 3cDj&g&&mr 

[0127] 021 irTjt-r J: o ic % ^ y KSMbfU&ll 
S^mJE^^[H]SS4 6 K«®ESB*Iel»4 5 fc, SB 
ftBtJB3§£lE]K3 9 fc, »*Bl2lSS3 6 50 



«E9&±ls]K4 611 ^mm%^[H]K4 5<oti^<om 
mWEV r 4r^^-T5o 

[0 12 8] fegmffiS8£lH]Sg4 5(1 Sfe»3»7 f v**/l' 
/7tP^ (D/A) =i>-^— ^T-»J5KS^-C^5. & 

[0 12 9] laBT 5 — ^Dgfl B^Lfc^^WJMs] 

whs^eism suiwa-rso si^sjwe&h 018 
K^bfcj; pit. tag^tam^i so^wiEgi-^c 

X. fiSf-^DgtrftSt*. «x.fl {6fflB#lwil 
U Sii&BSfcifl fi««:/hS 
[01 30] IElbSJg$££ls]8& 3 9 II 013 \C7jk\^tz 
X b I-. iSIr^^^/7tn^ (D/A) = 

/r-^o^a«i"5, MBit*— *Dwji 0i3ic^u 
fcipt^. ROM2 o*»e>tu*sixs. 

[0131] iw*staiD/A3w<"-^<oai*n a 

SUMM-Vwil iaSlelSS3 6"C*MB§iv a*«*v 

o u t SrJEWSHF-twffl*"*-*- 
[0 13 2] r^J:^!-, iggj^-^ (ffiJf^— 

*<\ lot, iait^tfc^aoiEft'T'— ^Srfflsu* 

<T^<. R OM 2 0 (Ot it** St* ^ t 1 4 V \ 
[0 13 3] ZCDi&miC'&b^ V^*»*<0»Efl 1 

ftt$: tic**. z<Dtc#>^ nrnx^jE^mff-r^^ 

[0 13 4] ^lc. >f >-^**ta«rffl»lcfl?i:T. s^s 
[0 1 3 5] Bi«iJ«t*i:-r>'^i:a?«3fijffil-(l 

[0 13 6] Ut5^L, #aoBl»JMtfr*:ffifflUfcl^a? 

Bffl^fcs. «*«i Pfi5esttfcaiBiJttc»«^-cji en 

[0137] teffl-r-5ffl»^fl?cr. -(^^ 
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[0 13 8] 12 2(1, &&Vi\Z.&Z>Z?y is h^fA 

<nffif&m. 023 (a) Rx*m23 (b) h, mt&tfii 

[0 1 3 9 1 7!) V*##7fc, ROMXIi^-Kf^ 
^^*IE«i-5o fliff, 023 (A) l;:^-fj;5 

Lfcaiaa*v^/u^ 1323 (b) ^^t<t 0 c:* 

[0 14 01 «ff^^7 2(1. ieft»a>MSK*sW"r 

[01411 *^5!S&7 OH. ha^tr 

?-*f&MU7 Oil. ^iJ^-^^^O-^-^iw^ 

&-r* 0 >f ^^«it«*m«aj7 31*. awt^*/^ 2^ 20 
iM^-^Kfievv ^81*815 7 5 ^y 

V^B1^g&7 5ll. ItSW^^xyh^yK-Cfc 

[0 14 21 COOtbf^^a^-r^o /^h3VtW 
8 oa>»^A*^fi6v\ fflS'J^— **Qf3l«5 7 0(1. EPB'J 

-rs^r s^o^ssxn— ffi&ffta-t-*, r^^^-v 1 

fcttlV ^****»WttrtB7 3#. 30 
ffi-T^o K»J«ffi7 411. >f ^*a**iaJXfciE 

*J«:fT5o 

[0 14 31 r£>B»K. l'— *fl. tfcffy<*/U7 2 
^f)ftfflt6ffl^SI$:AM5„ wttl^J: 9 . life 

02 3 (A) X*xLfcS£ttO»-&aM >^fi 
X, h«tlB3e$iX'5i:. 0 2 3 (B) 

[0 14 4] ^U-^li, rc7)^^F^^^^T s 
0>H»*i»«-t-5 o *LX, «ffc/<*/U7 2 03*^ 

>-^*»ft»aSR7 311, x^ft^iSSUwJ&l^ 
X, *f >-^egttJfi&f?£jHLX. *LX^y K*H»Sli7-4 

[0 14 51 13 2 3 (A) &U ; 0 2 3 (B) |r*3l*X. 50 
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>f ^S^y hJBIB«»Ofc«t>|Cfl, -f ^*:*jWRJ£ 
SixX^S. 02 3 (A) RtfH2 3 (B) *»fe*iJ-5 J: 

[0 14 6] COJ: ?l£LX, 15«Wft<0««l-*tJSLfc 

9, w^s^y h^y ^^i^ftffli-siEft»<oaa* 

[0 14 71 X. HUWffiU:, i®WS:«^-rSfc«)> I*U 

[oi4 8i flEffl-r^ffljRiwicuT. 

[0 14 9] 0 2 4fl/*^P^^J;5M<0^ , y >- h->* 

[0 15 01 h^yfa-^ 8 OK. ROMXH<^ 

- Kx^^^XW^c^^fcpJ^^r-f tvi 1 &Rlt£o 
Ift7 7>f /^7 1 K(l. 1Kr3*<0J;5K. ft^^/jriS&m 

2 3 (A) K^"T J: 5 K. >f >-*fi&;fc. /M^b/c 

(B) C^ti: b 1^. ^^S^r^:. /MrUfc^& 
i- N =— hfft^S)JgiJLfcaijMi?-^/u-c*>5. 

[0 1 5 1 ] tftft^*/U8 2(1. fS»3K^fim^il^-r 
[0152] ^!/^K7>f^ (y7h!)x7) 83 

f^rit«ffiii, Si^^^8 2frb<o'( 

[0 15 3] ^m^—^^MU7 Oil. h^yfa 

8 oo/u K^-r ^<8 3^e>oPn#jr f — ^ 

II. W^^lftWSffiHW^— ^trfSoX, SHrasoreihJBtJK 

££/*u jLofnBijx-^iri^^. T^y ^^si#=»7 5 
^y v^En^gfl7 5*1, wraiO-r t?* 

y KXfe5« 

[0 15 4] COBfftKflt6. *Xh3^fc^-* 
8 ooSiBiJt'— Bi»Jr f «-^«S ! saS7 0(1, Hi 

ffl 7 4(1. ^^^«*t»C(CC/tBBIhttJBS:*fiJcUX, 
yy >*%)^U7 5SrWJ»LX. PnBfJ$rff9o 
[0 15 5] ^ixt-5feiC*). ai-^U-— ^11, 
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8 2 com^gs (^e— ) Iw^^^ft^o #l;Lfcf* fflfft 

2 3 (B) I^Lfc^- h^(D^CO-T >*fi'K 
[0 15 6] 7h-<U— £<7>***rtSSrJ!.T* jf*. 10 

[0 15 7] CCDj^irUT, K»«0«Sl£*rj& Ufc 
*ffl*liiKoeflffJe**»SC4:365-C#5 0 rtUrj; 

:/y ^^^fftw^a^^^ey a*^****. 

[0 15 8] ±i£<o3li£«£>ft&t^ *5SMfi. 

[0159] (X>gg»*«fc«:. 3o^J£^lT*lftP^ L 
[0 16 0] ®>fy^i/xy h^y KSrx 0 2&t*01 
[0 16 1] *58M«r*lfe««cJ:?>ttMU/c3&s. 

[0 16 2] 

[0 16 3] (D-Y >?»M\&f<o* *<o&th&\±. 
[0164] @-f ^«ftttJ8$<0* = X 
[0E^IH*fcttW] 

[0 1] 1 ^^^H^iat'fc^c 
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10 3] *3B9B^!Bl^Si»^lB<ollifWlMia-e*> 
[04] **W«>!Bl<05ilfi«»ttia-C*>'5 o 

[05] **^<oJB2<ojiiig«ttMH-e*>s B 

[0 6] **§B<oSB2oSBfi««FttH"C*>S. 

[0 7] *3BW^*2fl53IJiS(^JglB^>tt98ia-C*>*o 

[08] *»^«5*2oiiifio»iB<oftf^8a?8ia^e*> 

[09] *¥&*A<Dm3<DmMmm<nnwmx~jbz><, 
[010] ^m<om s (omM<omm<DW}m^mmx^ 

[011] *&m^m^hftZ>-<y2i/=-y Y^v 

[012] **w^)«4<ojiuso»ffl<oKMH-e«>5 0 

[013] *38M«rlftM'r5fc«><DKBi[HlKiaT-*>-6. 
[014] *^P^Oi^B[HlSSO^^ A^--^— h0T*$> 

[015] *»W*KWr-6fc«)0«&^JEi(ilH]Kia"C*> 

[016] ^^w^jftwofctooiast^r^^ttS^H 

[017] *«5W^|ftWa>fcJe)(0«aAi:£E«3!l^-*(a[* 

[018] **W^ttMOfc*Otaff««i*^ig|)!iK» 
0-C£>5 o 

[019] **Wo»W^fc«><0i&«£-f 
[02 0] #3§W*SftW1"Sfcfc<0'^:y K<o»j4HX-fc 
[02 1] **W*ttW+5fc«><0^5' K82BiE8&tf>S* 
[02 2] *»W*KW"t-6fc«><0:/y >- h->*xAco 

[02 3] **M*ttMi-6^:«C)^)ffl«i:PnW]tt*^B8 

[02 4] *5BM«:ttM-t-5fc«>^fl&^>^y >- h->x^ 
Aco«|^c0T-fc5o 
[02 5] IBl<Oft3fcfttB^ttMia C^rcoi) T-fcSo 
[02 6] »lWft*ftMflH (^2) X-^>5 0 
[02 7] »2^a*afl50|ftMia-C-*>5. 
[02 8] »3<7)«S«^iaT'fc^ 

[ff-^fftW] 

1 y X/u 

2 / X/i^tE 

5 fznm* 

6 JE*£ 

10 ^ 
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